Molecular genetics and the ontogeny of pigment patterns in mammals.
The conclusion that animal development is guided by a hierarchical system of gene expression and interaction has gained considerable support from recent molecular genetic studies on fruit flies (Drosophila melanogaster) and mice (Mus musculus). They demonstrate that the patterns of organization revealed by terminal differentiation of cells is anticipated by a myriad of transient prepatterns that channel the developing embryo toward its genetically-programmed target. The numerous white spotting mutants in mice exhibit some of the most dramatic and variable patterns of cutaneous melanin pigmentation. Until recently, the mechanisms of action of white spotting genes and their relationship to the developmental genetic hierarchy remained unknown. It now appears that certain white spotting genes may encode growth factors essential for melanoblast development. Others may be related to homeobox genes that play a number of developmental roles, the primary one being the determination of regional organization along the anterior-posterior axis of the early embryo. The patterns of homeobox gene expression are consistent with several of the developmental models for white spotting in mice and other mammals. It is evident that white spotting genes are not solely concerned with the terminal differentiation of melanoblasts into melanocytes. They are heterogeneous with regard to action and level of expression within the developmental hierarchy.